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Why W-boson spin asymmetries

» Flavor separation for spin
dependent parton distribution

» Extract sea quark polarization

» Test sign change for Sivers
function

> Excellent constraints on QCD
evolution effects

Rely on QCD factorization!
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QCD factorization

Ji, Qiu, Vogelsang, and Yuan
Koike, Vogelsang, and Yuan
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I " From Qiu’s talk
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0" > q; > Aief| In this overlap region, both formalisms
indeed give the same result

» Low pT - TMD factorization
» High pT - collinear factorization

> pT integrated - collinear factorization
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Some examples for W spin asymmetries

= Single longitudinal spin asymmetry
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W-boson production in TMD

= Differential cross section for W-boson production
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» Leading twist TMDs . :
> Sivers function
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= Final result
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Phenomenology for TMDs

= Without TMD evolution
= Gaussian model for quark TMDs

» Unpolarized quark TMD > Helicity TMD
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» Sivers function
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» Transversal helicity distribution
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Kotzinian et al, 2006 Wandzura-Wilczek approximation



Single/double longitudinal spin asymmetry
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Flavor separation of quark helicity distribution
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» Constrain transversal-helicity distribution
« Test the universality of g_1T
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Summary

= Within TMD factorization formalism, we presented the cross
sections for weak boson production in polarized pp
collisions.

= To assess the feasibility of experimental measurements, we
estimated the spin asymmetries at the top RHIC energy.

= The W spin physics program at RHIC could be viewed as
truly multi-purpose: flavor separation, tests the universality
properties of TMDs, constrains the TMD evolution effects,
and probes the sea quark TMDs.
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